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CALCULUS. 

178. Proposed by SAUL EPSTEEN, Ph. D.. The University of Chicago. 
"J* d<l> 



Evaluate 



n 



o 1+sin 8 ^ ' 

I. Solution by G. B. M. ZEEE, A. M., Ph. D., Parsons, W. Va. 



d<p 



/i" dtp ft" d<p /**■ 

o l+sin 2 <p J o sin 8 <p+cos s «p+sin 2 <p J cos 8 9> + 2sin 8 9> 

/*» sec 8 <pd<p 1 , . / ._, \*» ic 
„ l+2^= 1 72 tan - 1 (^ /2ta ^)o =W* 

II. Solution by A. H. HOLMES, Brunswick, Me. 

d<f> C oosodff 



Putting sin^=tan0, then 1= j -=-: — r-; — = I —m — 
° J l+sm ! a> J i/(l — 



sin 8 cp J 1 /(l-2sin 2 ») 

(Ni* 1 it 

I) =- 7 2sin- 1 l=-j-|/2. 

III. Solution by CHRISTIAN HORNUNG, A. M., Heidelberg University, Tiffin, 0., and GRACE M. BABEIS, 
Bala, Pa. 

/ d<f> __ C sec a W __ / * sec'W 
"T+sm 8 ? -- J sec^^+tan 8 ? - J l+2tan 8 ^ * 

T „ , , r see 8 0# C dx , r dx , 1 , .a; 

If ten ^' J l+2tan 8 ^ =J TW^ *J rFF = V* ten i/1 

=4j/2 tan _1 a;)/2, and, replacing the value of x, we have 



o 



(iv/2 tan~V2 tan^) 



i*_7rj/2 



1+Sin^ V s """™" K-— » ry - 4 



Also solved by John Q. Kellar, F. D. Posey, J. B. Sanders, J. Soheffer, S. A. Corey, G. W. Green- 
wood, E. L. Sherwood, Homer B. Higley, and L. E. Newcomb. 



MECHANICS. 

168. Proposed by M. E. GBABEB. A. B., Instructor in Mathematics and Physios in Heidelberg University, 
Tiffin, Ohio. 

In Bifilar Suspension W is the weight of the suspended mass, a and b 
the distances between the threads above and below, h the vertical height of the 
threads. If the difference in vertioal components of tension is n times W and 6 
is the angle turned through in azimuth, momental resistance is J(l— w 8 )TT(«6/A) 
sin0. [Perry's Engineering.'] 
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Solution by 6. B. M. ZEEE, A. M., Ph. D., Parsons, W. Va. 

Let AB=a, GD=b==KL, AH=HG=-BF=h, £CGK=ALGD=0, AG= 
AK=l, BD=BL=V. Let T, T x be the vertical tensions at and D, CG=KG—x, 
GD=GL=y. Then T-f-T,=W, T-T t =nW. 

.;T=lW(l+n), T t =iW(l-n). 

:.$W(l+n)x=iW(l-n)y and x+y=b. 

:.x=mi-n), y=J6(l+*)- 

Similarly, AH=EG^a(l-n), 
EB=FG=ia(l+n). 

Let EAK=<j>, LBF=4<. 

<?=the momental resistance at K. 

Q'=the momental resistence at L. 

Draw KP perpendicular to AH. Then 
AP=ho&(j). 

PK=lsm<f>= i /(IlQ 2 +KG i -2m.KGoo&e). 
:.lsm<j>=i(l-n)l/{a 2 -\-V- -2abao&0) (1). 

Also Qd0=-iW(l + n)d(hos<p)=iW(l+n)hm(f>d(f>. 

:.Qd0=iWO+n)hin<t>d$ (2). 

ft _ ab(\ — n)s in0dO 

~2 1 /(a* + & 8 -2a&cos0)" 
Multiplying (1) by (3), we get 




From (1), foo&<j>d<t>= 



_(3). 



Z 2 sin<£ cos^ d^=\ab(l — w) ! sin0 do (4). 

Eliminating do, d<t> between (2) and (4) we get 

Q=K1-m 8 )(1+m) TF(a&/Zcos<£)sin0. 

Similarly, Q'=i( l ~n* )(1 4 w) TF(a6/rcos^)sin0. 

Since the deflection is small we can place lc,os<j>=l'QOs4>—h. 

... Q=i(l-n s )(l-n)W(ab/}i)sme, Q'=i(l-n i X 1 + n Wiab/h)siu0. 

Momental resistance=Q+Q'- 

.•.g4-g'^(l-w s )(l-m+l+m)Tr(a6/A)sin0=Kl-M 2 )^ r («&A)sin^. 



AVERAGE AND PROBABILITY. 



152. Proposed by L. G. WALKER, A.M., Professor ol Mathematios,.CoIorado School of Mines, Golden, Ool. 

A square hole is cut through the center of a sphere of radius r. Show 
that the average volume removed is T y 3 (23|/2— 28). 

Solution by 6. B. M. ZEEE, A. M., Ph. D., Parsons, W. Va. 

Let x i -{-y i -\-z 2 =r a be the equation to the sphere, 2&=side of square hole. 

/»Jir /••ftsecS 

Volume removed=16 1 I zpdodp. z=r/(r* — p 2 ). 
^ o J o 

The limits of b are and £rj/2=&'. Let average volume— a. 



